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The first term corresponds to the direct process, the second and third terms to Raman processes through acoustic and optical phonons respectively. We will discuss them successively. 5 .1 DIRECT PROCESS. -The S.L. transition probabilities for the direct process can be calculated using a dynamic spin-Hamiltonian JCSL [12] . For a 3d' ion, the simplest expression for JCSL is : ekl and 6kl are respectively the strain and stress tensor components ; Gij,kl and Cj,kl are related to each other through the stiffness tensor components cm,,,kl :
We suppose that the values of the Gii,kl are constant between 0 and 10 GHz, and determine them from static uniaxial stress experiments [4, 5] :
Using the Voigt notation [13] , we obtain for Mn2+
and Fe" in cubic ZnS :
In the case of Mn 2+ the relaxation was exponential (existence of a spin temperature), and there was a good agreement between the experimental value of Tl and that calculated using the dynamic spinHamiltonian formalism and the values given by the stress experiments.
As the Gij,kl coefficients for Mn 2+ and Fe" are very different, it is interesting to know whether there is still such an agreement for Fe'+. The Fe" spin system does not acquire a spin temperature : knowing the S.L. transition probabilities [1] , we solved the secular equation for the populations of the 2 S + 1 levels, and determined the recovery signal n(t) after saturation of the 1 112 ) ---&#x3E; 1 -1/2 ) transition with a pulse long enough to reach the steady state. At 4.2 K, we find Experimentally we get two time-constants, which are respectively 9.5 and 2 ms.
We could imagine that the S.L. relaxation time of Fe3 + is shortened by cross-relaxation with a fast relaxing centre. We rejected this possibility because we did not observe any short temperature independent time constant after a short saturating pulse [14] , and because we measured the same time constants in différent ZnS : Fe3 + samples. It is thus necessary to discuss the assumptions made in the course of the calculation : first we have neglected the existence of a fine structure in the determination of the transition probabilities. In fact, first order perturbation theory shows that the error made is a few percent at the most. We also assumed that the value of the stiffness tensor components relating the local strain and stress was that of the bulk material. This assumption, which is incorrect for trivalent rare-earth ions with non local charge compensation [15] , could still be more questionable for an iron-group ion. [1 ] .
The experimental results begin to deviate from a T' 6(OD/ T) law at T = 50 K. At 300 K, Tl is 10 times smaller than that predicted by this latter law. The Sh-2 20OIkT temperature dependence in expression (4) has been interpreted by Huang [18] 
